Background Standard Precautions is the primary strategy and foundation for Successful hospital acquired infection control. The routine implementation of standard precautions greatly reduces the risk of nosocomial infections in the absence of a definitive diagnosis. The aim of this study was to estimate the effect of an educational intervention program on standard isolation precautions on knowledge, attitude of medical students of Zagazig University. Methods: An interventional study was used. Setting: The study was conducted at faculty of Medicine Zagazig University. Sample: The study sample consisted of 135 medical students in Zagazig University. Tools: Data was collected through: An interviewing questionnaire to assess sociodemographic characteristics of participants, their knowledge and attitude before and after educational intervention regarding standard isolation precautions. Results: The majority of studied sample has significant improvement in knowledge and attitude towards standard isolation precautions (p<0.05) after implementation of the health education program. The total knowledge and intention to change practice of the participants regarding standard isolation precautions showed statistically significant improvements after the intervention ( 92% and 74.9%) respectively after the intervention compared with (18.5% and 42.3%) respectively before intervention( p<0.001). Conclusion and recommendation: This study concluded that health education about standard isolation precautions improved knowledge and attitude of the studied medical students, so more interventions are needed to increase the knowledge about SIPs and Infection Control among medical students.
INTRODUCTION
nfection prevention and control measures aim to ensure the protection of those who might be vulnerable to acquiring an infection both in the general community and while receiving care due to health problems, in a range of settings. The basic principle of infection prevention and control is hygiene (1) .
In USA, approximately 99,000 deaths occur per year with hospital acquired infections. In France, the prevalence of hospital acquired infections was 6 Center for Disease Control proposed a series of procedures that healthcare workers should comply with for all patients regardless of their diagnoses, these precautions known as standard precautions (SPs). (7).
Standard precautions mean treating all patients in health care facility with the same level of standard precautions involves work practices that are essential to provide a high level of protection to patient, health care workers and visitors. (8).
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-222-SPs are the minimum level of infection control required in the treatment and care of all patients. These include personal hygiene practices, particularly hand washing; use of personal protective equipment such as gloves, gown and protective eyewear; aseptic technique; safe disposal system for sharps and contaminated matter, adequate sterilization of reusable equipment and environmental control.
(9).
Non compliance with SPs has been postulated to be determined by a range of factors including lack of knowledge, lack of resources and training opportunities, excessive workload and interference with flow of work. (10). Medical students are at particular risk of exposure to blood-borne pathogens, due to their limitedexperience in performing invasive procedures. ( 11). So, Assessing medical students' knowledge as regard standard precautions will aid in prevention of nosocomial infections and can help in reform the curriculam providing the adequate knowledge and skills. (12). The goals of infection control and prevention training program are to educate health professionals in how pathogens can be transmitted, apply current scientifically accepted infection control principles and minimize opportunity for transmission of pathogens. (13) Aim of this study is to outline a program to improve knowledge, attitude of medical students towards standard isolation precautions in Faculty of Medicine Zagazig University. -Subjects and Methods I-Technical design: 1-Site: The study was conducted at Faculty of Medicine Zagazig University 2-Subjects: The target populations of this study was medical students who started their practical training, 4 th , 5th, and 6 th grades at Faculty of Medicine Zagazig University -Inclusion criteria: The students in 4 th , 5th, and 6 th grades as they started their practical training and actual dealing with patients in educational hospitals.
-Exclusion criteria: The students in 1 st , 2 nd , and 3 rd grades did not participate in the study as they haven"t started their practical training yet.
3-Sampling and sample size:
Sample size was calculated by using Epi-info version 6 assuming that percent of change of knowledge after health education program was %25. (14) at 95% confidence level, and 80% power and non response rate 10%.Total number of medical students in 4 th , 5th, and 6 th grades in 2015 was 2850 (Faculty of Medicine Zagazig University Records, 2015) .The sample was (135). Stratified random technique used with putting proportional allocation into consideration in selection of the sample of the students from each grade. The ratio between number of students in grades (4 th , 5th, and 6 th ) is relatively equal so, 45 student randomly selected from each grade.
4-Tools
A-Questionnaire for collecting some personal and socioeconomic level of selected sample. B-Pre and post test questionnaire for assessment of knowledge and attitude of the students C-Health education message which include the answer of questions of pretest questionnaire, the message will be conducted through booklets 
Scoring system for Attitude
The questions that measure the attitude regarding the importance standard isolation precautions and their impact in infection control the score of SIP not important =zero, important =1, very important =2. Total score =16, cut off point is at 60% so score <10 negative attitude, score ≥10 positive attitude. As regard to intention to perform action: no intention = zero, intention to practice =1 Standard Isolation Precautions Educational….
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Stage II (Intervention stage):
Designing a health education program (message) to the medical students. This program was conducted through a booklet designed by the researcher. This booklet contain the answers of the questions of the pretest questionnaire, it include the items of SIPs. The entire students receive the booklet. Booklets delivered to the students during 3 Sessions one for each grade, done in literature room in the hospital,45students in each grade(4 th ,5 th ,6 th ) attend the sessions. Stage III (Evaluation): Post test was done by the same tools used in the pretest using same questions of pre test questionnaire to determine change of knowledge and attitude of all the students concerning SIPs after application of message. The posttest was done 3 months after the health education sessions and takes about 3 weeks. Field work: The actual field work started at the beginning of October 2016 and completed by the end of May, 2017.
III-Administrative design and ethical consideration
Informed verbal consents obtained from each subject before participation in the study, they reassured about the strict confidentiality of any obtained information will be used for purpose research. Official permission obtained from faculty of Medicine Zagazig University IV-Statistical Management:
Data collected throughout prepared questionnaires and outcome measures coded, entered and analyzed using SPSS version 20.0 (Statistical Package for the Social Sciences) software for analysis. According to the type of data, the following tests were used to test differences for significance: Differences between frequencies (qualitative variables) and percentages in groups were compared by Chisquare test, in paired qualitative data by McNemmar test, correlation by Pearson"s correlation.
P value was set at <0.05 for significant results & <0.001 for highly significant result. RESULTS Table ( 1): Some personal and socioeconomic characters of the studied group: -This table shows that about 53.3% of studied sample were male, 69.6% of them were from urban area, and 53.3 of our sample were of high socioeconomic class. About 67.4 of them not received infection control training courses, all of them willing to receive infection control training courses. Figure (1) : Distribution of the percentage of total respondent's knowledge as regard standard precautions before and after health education message among studied sample:-This figure shows that total satisfactory knowledge significantly improved after health education session from 18.7% in pre test to 92% in post test. Table ( 2): Distribution of the percentage of respondent's knowledge as regard standard precautions before and after health education message among studied sample:-This table shows that there were significant improvements in all items of Standard isolation precautions but as regard sterilization and disinfection item all of studied group gave correct answer before and after intervention. The most improved item was appropriate handling of patient care equipment and soiled linen that improved from 9.6% in pre test to 71.9% in post test. Figure ( 2): Assessment of the score of positive attitude as regard items of standard isolation precaution before and after health education message in the studied group:-This figure shows that there were significant improvements in the scores of positive attitude as regard items of standard isolation precaution after health education in the studied group. The most improved item was aseptic techniques which were improved from 88.6% in pre test to 96.3% in post test. . (17) . So, healthcare facilities should provide specific education and training for all healthcare workers and students about infection prevention and control principles, policies and procedures that are relevant to the facility. (18). I-As regard assessment of knowledge of studied medical students about standard precautions before and after health education message:-On assessing knowledge before intervention we found that (figure 1): only 18.5% of studied medical students had satisfactory knowledge regarding standard precautions before our intervention program. This was in agreement with the study done by (19) who found that only 27% of participating medical students reported sufficient infection control knowledge. This was in line with (20) as they noted a lack of adequate knowledge of standard precautions among physicians. Also, in agreement with our study (21) who reported that clinical instructors and supervisors need to pay adequate attention to give knowledge to students throughout their training period about measures to prevent nosocomial infections. Also, it was consistent with the study done by (22) that revealed 16.7% of studied medical students had adequate knowledge about standard precautions before intervention. Although this was in contrast to the studies carried out by (23) and (24) which was done in UK and India which revealed that 84% of medical students in UK had satisfactory knowledge about infection control and 77.5 % of the participant students in India possessed adequate knowledge about various components of the guidelines. These results raised concerns about medical students' knowledge about infection control. Assessing medical students' knowledge towards standard precautions will aid in prevention of nosocomial infections and can provide the foundations for curricular reform necessary to provide them with adequate knowledge and skills (25) . On assessing knowledge after intervention ( Figure 1 ) we found that: Satisfactory knowledge significantly improves after our intervention generally, (18.5%) in pre test of studied sample converted to (92%) in post test gave correct answer after intervention with high statistically significant difference (p <0.00), that reflect the effect of intervention and success of our educational message. These results are similar to the study done by (22) who reported that significant increase in knowledge scores about infection control from (16.7% in pre-test to 90% in post-test, P <0 .001). More over finding of this study showed that ( (26) reported that the lowest percentage of correct answer (13.5%) was in "washing before and after patient care". (28) found that medical students had rarely wash their hands after examining patients and they relay this Poor compliance on failure to learn this simple, essential behavior at medical school. Learning practices are indispensable for improving student knowledge of nosocomial infection and the prevention of infection transmission.
More over this study revealed that most improved item was Appropriate handling of patient care equipment and soiled linen the pretest adequate knowledge was (9.6%) end elevated to (71.9%). this may be due to low level of pre knowledge score also for clearance and simplicity of educational message regards this item. This result was similar to the study done by (22)who reported that knowledge about appropriate handling of patient care equipment and soiled linen had improved from 12% in pre test to 68% in post test.
II-On assessing Positive attitude:
As regard assessment of score of positive attitude toward standard isolation precaution before and after health education message among the studied group (figure 2): The improved items were hand washing, personal protective equipments, Sterilization and disinfection, Aseptic techniques and appropriate handling of waste .Appropriate handling of patient equipments and Environment cleaning not significantly improve because the entire studied group had positive attitude before and after intervention. The most improved item was Aseptic techniques which improved from 89% in pre test to 96% in post test as our intervention and other educational and publicity content showed the importance of those items for patient and doctors themselves. this was in agreement with the study done by (22) that revealed improvement in positive attitude after health education intervention in most items especially as regard aseptic techniques which improved from 95% to 100% among studied medical students . III-As regard assessment intention to change practice (table 3): this study revealed that the intention to change practice significantly improved generally after intervention (42.3%) of participants had intention to change practice in pretest and elevated to (74.9 %) in post test. Hand washing, Sterilization and disinfection and needle and sharps injuries prevention not significantly improve as all studied group were already had intention to do them.
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-227-Our finding was in agreement with (29) as they found that respondents had an extremely positive attitude towards disinfection procedures in their activity and universal precaution. A similar result has been observed in nurses working in operating theatre in 1taly with 96.2% that agree that guidelines for disinfection and sterilization practice should be used and maintained (30). This is in agreement with (28) who reported that all the participants a positive attitude toward the standard tested (P <0 .05) and (90.9%) of the participants reported that they needed additional infection control education, especially on standard isolation precautions. Also, these results is in agreement with (26) who reported that as regard attitude, the highest and lowest rate of correct answer were shown in "wearing gloves when touching mucus membrane or non intact skin" (90.5%) and "hand washing before and after using gloves" (40.5%). Also, (31) as they reported significant improvement in all items of isolation and infection control positive attitude among health care workers in their study after application of intervention program in their study. (32) reported that (92.1 %) of the participants have high attitude regarding hand hygiene also comparable to (33) who found that (76%) of his sample strongly agreeing on hand hygiene. (34) reported that the majority (98%) of participant agreed with wearing gloves while performing procedures with sharp instruments. Also, this study was in agreement with (22) who reported that the intention to change practice significantly improved generally after intervention (46%) of participants had intention to change practice in pretest and elevated to (78.6 %) in post test. Hand washing, Sterilization and disinfection and needle and sharps injuries prevention not significantly improve as all studied group were already had intention to do them. As regard relation between total satisfactory knowledge and some personal and socioeconomic characters of the studied group (table 4): this study reported that there was no significant role of sex, residence and grade on change of total satisfactory knowledge after health education session ,while total satisfactory knowledge of studied students who had previous training infection control courses significantly improved (93.1 %) than who hadn't (75.8%)(P value =0.015) . Also, we found that social class affect improvement of knowledge, improvement was higher in high class(95.8%), (p value 0.045) this may be due to good income and social support lead to more interest in safety and infection control issues. This was in agreement with (35) who showed that specific training of SPs can quickly improve students' knowledge of infection control in a short period of time. Also, this study was in agreement with (22) who reported that total satisfactory knowledge of studied students who had previous training infection control courses significantly improved (90.1 %) than who hadn't (52.5%)(P value =0.001) Also, social class affect improvement of knowledge, improvement was higher in high class(98.4%), (p value 0.044) Our finding disagreed with (27) who found significant association between total satisfactory knowledge about standard isolation precaution and grade of medical students and they reported that the total satisfactory knowledge significantly higher among those at 6th year than in 4 th and 5 th year. Regarding correlations between Knowledge and attitude of medical students towards standard isolation precautions (table 5) In our study we found that there was significant positive correlation between knowledge and attitude score regard standard precaution among studied medical students and it seems rational that knowledge should have an impact on attitude .This was in agreement with (28) as they found that Spearman's correlation coefficients revealed linear positive correlations between knowledge, practice and attitude scores in the total group of medical students (p<0.001), and these correlations were statistically significant within the students' level of education (P<0.004). However, this does not necessarily indicate that the better the knowledge, the better the attitude and the better Standard Isolation Precautions Educational….
-228-the practice of infection control. While it seems rational that knowledge and attitude should have an impact on practice, no change will be observed if it is not possible to comply with existing recommendations, for instance, due to lack of gowns or gloves. More over our finding agreed with (36) showed a positive correlation between knowledge and performance of SPs. And (35) reported that a positive attitude about hand disinfection was higher among health care providers with a higher level of knowledge, the educational background is one of the factors influencing compliance with good practices and education works synergistically with other factors namely behavior and practice Also, this study was in agreement with (22) who reported that significant positive correlation between total score of knowledge and total score of attitude after health education in the studied sample. RECOMMENDATIONS 1-More interventions are needed to increase the knowledge about SIPs and Infection Control among our medical students. 2-All medical colleges and universities develop and evaluate a similar customized intervention for their medical students. 3-Teaching of SIPs and Infection Control principals must be involved in medical education even become obligatory subject and should be early during medical study before the initial practical period in the hospitals. 4-A written policy and infection control manual should be available for all medical students at time for practical training in Zagazig university hospitals. 5-Devoloping incentive and punishment system to medical students based on strict observation for their performance. 
